Reasons for low fish farm production at Eltel El-kabeer area, Ismailia Governorate were unknown. At the concerned area, fish survival rates have been dropped to reach less than 10% for several consecutive years. Some of the conducted studies, concerning the high mortality rates in the concerned area, claimed that that phenomenon was initially referred to cyanobacterium blooming (Microcystis aeruginosa) thought to be ingested by fish during feeding, or assimilated through gills during breathing.
INTRODUCTION
Bloom of Cyanobacterium Microcystis aeruginosa is a ubiquitous phenomenon in eutrophic lakes, fish ponds, reservoirs and polluted water in many countries of the world.
Many strains of Microcystis are known to produce Cyanobacterial hepatotoxins called microcystin. The toxin, a soluble peptide, is lethal to many kinds of aquatic organisms and damages zooplankton, fish, and also liver of higher animals (Gan et al., 2010; Penaloza et al., 1990; Sivonen, 1990; Watanabe et al., 1989) .
There has been an apparent increase in the occurrence of harmful algal blooms (Hallegraef, 1993; Newman & Barrett, 1993 , Geng & Xie 2008 Soares et al., 2010) . In general, there are three classes of algal blooms which are ranked according to their level of toxicity: (1) those which are fundamentally harmless until their breakdown by certain bacteria deprives fish and invertebrates of oxygen; (2) those which produce toxins which are accumulated through the food chain resulting in various types of shellfish poisoning in humans; (3) those which produce toxins which are non-toxic to humans but are toxic to fish and invertebrates.. Although presence of the previously mentioned algal blooms may be noticed throughout the year in water bodies, they proliferate abundantly from summer to autumn (Carmichael, 1995) .
Among some important bloom forming Cyanobacteria came those of Anacystis,Anabaena, phanizomenon, Rivularia and Microcystis, and others. Among the Microcystis, the cyanobacaterium is considered the most widespread and frequently encountered organism. It is well known with its ability to destroy the pristine quality of water and cause many problems such as occurrence of nasty odor, fish kill, deterioration of recreational worth and clogging of filter in water supply system. In addition, it also releases toxins such as microcystin (Carmichael and An, 1999) which is toxic to each of fish, aquatic invertebrates, domestic animals and human beings. The development of Cyanobacterium bloom may also be partly explained due to unpalatability since Microcystis are hardly grazed upon by zooplanktons. The ability of Microcystis species to photosynthesize at rates higher than green alga may also facilitate the dominance of Microcystis in water bodies (Osami et al., 1994) . Field and laboratory studies indicated that grazing by some zooplankton can be disrupted by toxic Cyanobacteria (Lampert, 1987; De Bernardi; and Giussani, 1990; Sellner et al., 1993; Boon et al., 1994; Christoffersen, 1996; Rohrlack et al., 1999; Paerl et al., 2001; Ghadouani et al., 2003) .
In many systems which experience dense and/or toxic blooms, mesozooplankton (>200 mm) such as Cladocerans and Copepods can be impacted, experiencing reduced feeding, reduced food assimilation or even mortality (Paerl et al., 2001 and Ghadouani et al., 2003) . Concerning degree of zooplankton graze, Cyanobacteria can be influenced by many factors including toxin concentrations, strains of Cyanobacteria species, species of zooplankton, and various environmental conditions (Paerl, 1988; Sellner et al., 1993; Boon et al., 1994; Christoffersen, 1996) .
Recent studies of field isolated Daphnia have shown that individuals isolated from eutrophic environments, which are presumed to have been chronically exposed to toxic Cyanobacteria, are better in its ablity to graze and grow in the presence of cultures of toxic Microcystis sp. than individuals that have not been exposed to blooms (Hairston et al., 2001; Sarnelle & Wilson, 2005) .
In general, those studies indicated that Daphnia are able to adapt to the presence of toxic Cyanobacteria, others have found these grazers were not able to graze on Cyanobacteria, even when frequently exposed (Walls et al., 1997) . It was suggested that microzooplankton (20-200 mm) may graze on toxic Cyanobacteria (Paerl et al., 2001 and Leonard & Paerl, 2005) , and microzooplankton grazing rates on toxic Cyanobacteria have yet to be quantified. Sublethal effects resulting from microcystin exposure include liver damage in carp growing in New Zealand lakes (Carbis, et al., 1997) and decreased opercula movement in tilapia fed toxic Microcystis (Keshavanath, et al., 1994) .
The main objectives of the research were identified as the following:
1-To determine causes of fish mortality increase in some fish farms that may lead to low fish production.
2-To define effect of Microcystis aeruginosa on the production of Nile tilapia (Oreochromis niloticus) in fish ponds.
MATERIALS AND METHODS
The research was conducted in Eltal El-Kebeer area, Ismailia Governorate / Egypt. Twelve earthen ponds, divided into equal pond groups (6 ponds each) each of 2000 m 2 total area, of were used in carrying out the research. Ponds were drained, cleaned and supplied with fresh water from Ismailia canal branched from Nile River. water depth in those research ponds ranged (100-120 cm), with a stable average water depth of approximately one meter. In those research pond groups, supply and drainage pipes were equipped with nylon screen to prevent fish escape and / or entry. The first pond group (filled with Microcystis aeruginosa bloomings), the second groups (free from Microcystis aeruginosa). The study started from 15 April till 17 October 2010.
All ponds, in the two studied / research groups, were fertilized each by 125 kg chicken manure/pond/week and after 16 weeks, the commercial floating diet contains 25% protein was used to feed the fish in two groups 3% live body weight. The used stocking rate for each studied pond was 5000 Nile tilapia (Oreochromis niloticus) fry, mono sex, with an average weight ranged 5-7 grams. The stocked fish were harvested and weighed after 24 weeks. The obtained measurements came in accordance with the following: a-Fish survival rate = (initial numbers of fish stocked -numbers of dead fish / initial numbers of fish stock) 100 b-Fish production (kg) = harvested fish weight (kg)
In addition, physicochemical and biological properties of water ponds were studied throughout the predetermined investigation periods, samples were taken daily, weekly and monthly at rigidly determined pond sites. Mean values of the different parameters, under examination, were expressed as changes during the conducted research period (table 1) . A column sampler constructed from a PVC pipe (5-cm diameter, 1.5-m long) was used to collect water samples for phytoplankton, total suspended solids (TSS). A stick sampler, with an attached 300 ml biological oxygen demand bottle, was used in collecting water samples from a depth of 10 cm for all other parameters. Mean individual final weight, daily weight gain, yield and survival data were analyzed using analysis of variance, ANOVA (Zar, 1984 ). Significant differences were at an alpha level of 0.05.
Fish exposed to water pond with

Microcystis aeruginosa bloom
Laboratory reared fish. (5, 20,50,150 gm) were exposed to water from the blooming ponds by gavages (1985) and intra-peritoneal (IP) injection (Carbis, et al., 1996) with only an exception in using fish size with 5 grams each and they were exposed to bloom water pond only. Pond water blooming was concentrated 15-fold by centrifugation at 100 g for 10 min. The pellet was resuspended, triturated by mortar and pestle, and 0.5 ml of this suspension was administered intraperitoneally (n. 5) and orally (n. 5). Fish were held in 25 liter aquaria containing dechlorination tap water under static conditions and observed for 48 hours. In each case, appropriate dechlorination water controls were utilized. Fish died following these procedures were subjected to similar diagnostic testing as described above. Brine shrimp eggs were supplied by Ocean Star International Inc. (Snowville, USA). Larvae were used within just a day after hatching. Following extraction of lyophilized cell masses (50 mg) of Microcystis aeruginosa with methanol, the extract was evaporated to dryness in a vacuum. The dried extract was dissolved in 250 ml filtered brine shrimp medium (BSM) stock solution, reaching a concentration as 200 mg/ml in terms of lyophilized cell masses, then further diluted with BSM to give five concentrations of 100, 50, 20, 10, and 2 mg/ml. Assays were performed on Petri dish (5cm diameter) with 10~20 brine shrimp larvae in 5 ml of BSM per dish. The brine shrimp larvae in each dish were tested using 5 ml per concentration level of extract. They were observed for 24 h to calculate mortality (Meyer et al., 1982) .
Artemia bioassay
The toxicity threshold concentration, expressed as dry weight of Microcystis aeruginosa mass per milliliter of BSM, was defined as the lowest concentration that kills all tested brine shrimp within 24 hours. Each test was run in triplicate, and BSM was used as the control.
RESULTS AND DISCUSSION
Effective water management in fishponds is one of the most important factors contributing to the success of fish culture, reducing the occurrence of fish disease, enhancing better fish growth, and increasing survival
The obtained analyses of organic fertilizers (chicken litter before and through the application), total average values of dry matter; total nitrogen; phosphorus and potassium, were 89.52; 1.64; 1.38 and 0.76 % respectively.
Physicochemical investigation for water fish ponds showed no significant differences in water temperature between the first group ponds and the second group ponds (table 2). The result provided an indicator implied that the blooming of Microcystis aeruginosa had no effect on water temperature in the ponds and that the effect of air temperature is critical factor in that aspect (Boyd, 1990) .
The Secchi disk visibility in water for the first group ponds was decreased significantly (18.08 ± 1.4 cm) when compared to unaffected ponds (25.13 ± 1.5 cm). While the dissolved oxygen concentration in the first group ponds (9.6 ± 1.43 mg/l) was increased significantly than the second group ponds (7.8 ± 1.4 mg/l). This may be explained as a result of high abundance of phytoplankton and blooming of M. aeruginosa in the first group ponds, the high concentration of dissolved oxygen in parallel with the increased photosynthetic activity of phytoplankton population. In this respect, Talling (1986) reported that oxygen supersaturation, due to photosynthetic activity, is often recorded with abundant phytoplankton. In general, Secchi disk values and dissolved oxygen concentrations, recorded in first and second group ponds, were always higher than the critical minimum concentration for fish growth (Balarin & Haller, 1982; Dianna et al., 1991) .
Results presented (table 2 & figure 1) Showed also no significant changes in water pH in first group ponds and second group ponds. This may be explained as a result of the limited amount of organic fertilizer which was not enough to affect the pH of the large water volumes directly, although the total numbers of phytoplankton was with no significant differences between the two groups. The pH was higher in first group ponds ( fig.1) on June than the second group ponds, where the increase of blooming of M. aeruginosa on June led to an increase in the photosynthesis that involved the uptake of the carbon dioxide from the water by algae and increased the pH values (Boyd 1990; Abdalla 1997) .
As shown in Table ( 2) and figure (1), Water alkalinity was significantly decreased in the first group (258.33 ± 16 mg/l) ponds when compared to the second group ponds (284.82 ±7 mg/l); but total hardness was not significant between the first group ponds (253± 11 mg/l) and the second group ponds (231 ± 17 mg/l). The obtained values for both total hardness and alkalinity were always suitable, or ideal, for microbial phytoplankton and fish growth (Krenkel & Novotny, 1980; Piper et al., 1982) .
The mean levels of ammonium-NH 4 and total phosphorus was decreased significantly in the first group than second group ponds as shown in (Table 2 ) which was in parallel with an increase in phytoplankton and blooming of M. aeruginosa because of phytoplankton uptake ammonium-NH 4 and phosphorus for their growth (Boyd, 1992) . The measured nitrate NO 3 and NH 3 in water fish ponds (table 2 and figure 1) indicated that there was no significant difference between the two groups. The salinity (mg/l) and total suspended solid (mg/l) were decreased significantly in the first group than the second group ponds. On the other hand, there was no significance difference between the two studied pond groups concerning electric conductivity (EC). .
Based upon the obtained results, range of all parameters was always good or ideal for water productivity and fish production (Boyd 1992; Khalil, 1990; Abdalla, 1997) .
It was found (table 2 and figure 1) that there were no significant differences, concerning chlorophyll ‖a‖ concentration in water expressed in µg/l, between the two studied pond groups in all months of investigation (June and September were an exception). It was found that the first group ponds recorded higher values than the second group ponds (total averages were 88. The different structures of plankton community might be due to different degrees of tolerance by different organisms to the available chemical and environment conditions, in addition to their differences in nutritional requirement and fish (planktivorous) utilization of some preferred species (Northcote, 1988) In regard with different algal species in the two research groups of fish ponds belonged to Cyanophycophyta, Chlorophyta, Bacilarophyta and Euglenophyta, it was found that total count of phytoplankton in the first group ponds was more significant difference at P<0.05 than the total numbers of phytoplankton in the second groups at most months of the research.
The cyanophycophyta groups had more significant difference in first groups than the second groups (P<0.05). The percentage of M. aeruginosa in total phytoplankton in the first groups was higher than that of the second group. The higher percentage was recorded 83.6% & 65.7% in June and September respectively, but the lowest percentage was in October with 18.7 % for the first group ponds. The species was rarely found in second group ponds. The bloom appeared obviously on (8-15 June) and (18-22 September). Despite their presence may be noticed throughout the year in water bodies, they proliferate abundantly from summer to autumn. This also may occur as a reason for the toxicity of M. aeruginosa which causes an increase in the mortality of O. niloticus in the first groups and a decrease in the phytoplankton consumed by fish. This phenomenon caused due to the increased numbers of phytoplankton that appear as the phytoplankton blooming (Carmichael, 1995; Zhang, & Geng, 2011) .
The Euglinophycophyta was recorded the higher numbers in the first group ponds in parallel with the high numbers of M aeruginosa. The blooming of Euglinophycophyta increased significantly in the first groups than second groups (p<0.006) through all period of research investigation (Table 3) . On the other hand, there was no significant difference between the first groups and the second groups concerning numbers of Chlorophycophyta and Bacilarophyta (table 3) .
The difference in structures of phytoplankton communities within fish ponds in the two studied groups could be explained on basis of different degrees of tolerance for different categories of phytoplankton organisms to the present nutritional requirements (Hanson et al., 1987; Northcote, 1988) Table 5 showed that the zooplankton obtained from water fish ponds in the two studied groups. The identified zooplankton species were those of rotifers, cladocera and copepoda. The obtained findings showed no significant difference between the two research pond groups regarding total count of zooplankton. The research results (table 4) indicated that there was a less significant difference in the first group ponds than the second group ponds in content of rotifer which may be explained as a positive correlation between the decreased phytoplankton numbers and the increase in M aeruginosa numbers. The accrued finding confirmed that of Wylie and Currie (1991) and Qin and Culver (1992) . On the other hand, the Cladocera and Copepoda numbers were significantly increased in the first group than second group which may be explained as Cladocera and Copepoda have the ability adapt to the presence of toxic Cyanobacteria (Walls et al., 1997; Trabeau et al., 2004) . It was suggested that they may graze on toxic Cyanobacteria It was indicated (table 6) that survival rate of O. niloticus was decreased significantly (5.5%) in the first group ponds in comparison with the second group ponds (80.36%), and the lower fish production (31.08 kg) in the first group ponds versus the second group ponds (560.75 kg ). The lower survival rates and production paralleled with the blooming of M aeriginosa in the first group ponds.
Although fish injected by M aeriginosa died within 48 hours, the gavages fish didn't die through using the same concentration of M aeriginosa. Dead fish was negative for bacterial pathogens.
The percentage of LC 50 death of Artemia at 24 hours exposed to the toxicity threshold concentration, expressed as dry weight of M aeriginosa as tabulated in table (7) was death in all concentration except that of 2 mg/ml. This may be explained as an effect of toxicity M aeriginosa for both of fish and Artemia.
The results came in harmony with Keshavanath, et al., (1994) ; Lahti et al.(1995) ; Vezie et al., (1996) that stated toxicity of Cyanobacteria bloom to brine shrimp and fish
The study indicated that all the implemented physicochemical parameters were suitable (ideal) for water productivity and fish production, but the blooming of M aeriginosa in the first ponds group was thought to be the only reason for the increase in mortality, the low survival rates and low production.
The result supported that of Carbis et al. (1996) . 100.0 100 -Cladosra% = means numbers of Cladosra / means numbers of total zooplankton x 100 -Rotifer % = means numbers of Rotifer / means numbers of total zooplankton x 100 -Copepoda% = means numbers of Copepoda / means numbers of total zooplankton x 100 Figures 1: Water quality parameters changed (secchi disk, electric conductivity, pH, total phosphorus, hardness, alkalinity, NO3, salinity, NH3, NH4, , total suspended solids and chlorophyll -a‖ in water fish ponds in first group ponds (affected) and second group ponds (unaffected) by Microcystis aeraginosa 
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